SEQUENCE LISTING 



<110> Svendsen, Allan 
Bisgard-Frantzen, Henrik 
Borchert, Torben Vedel 

<120> Alpha- Amylase Mutants 



<130> 0776/1 F216-US2 

<140> 09/327,563 
<141> 1999-06-08 

<1 50>08/683,838 
<151> 1996-07-18 

<160> 16 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 1920 

<212>DNA 

<213> B. licheniformis 

<220> 

<221> sig_peptide 
<222> (334)...(420) 

<221> mat_peptide 
<222>(421)...(1869) 

<221> CDS 

<222> (334)...(1869) 

<400> 1 

cggaagattg gaagtacaaa aataagcaaa agattgtcaa tcatgtcatg agccatgcgg 60 
gagacggaaa aatcgtctta atgcacgata tttatgcaac gttcgcagat gctgctgaag 1 20 
agattattaa aaagctgaaa gcaaaaggct atcaattggt aactgtatct cagcttgaag 1 80 
aagtgaagaa gcagagaggc tattgaataa atgagtagaa gcgccatatc ggcgcttttc 240 
ttttggaaga aaatataggg aaaatggtac ttgttaaaaa ttcggaatat ttatacaaca 300 
tcatatgttt cacattgaaa ggggaggaga ate atg aaa caa caa aaa egg ctt 354 

Met Lys Gin Gin Lys Arg Leu 



-25 



tac gcc cga ttg ctg acg ctg tta ttt gcg etc ate ttc ttg ctg cct 402 
Tyr Ala Arg Leu Leu Thr Leu Leu Phe Ala Leu He Phe Leu Leu Pro 
-20 -15 -10 

cat tct gca gca gcg gcg gca aat ctt aat ggg acg ctg atg cag tat 450 
His Ser Ala Ala Ala Ala Ala Asn Leu Asn Gly Thr Leu Met Gin Tyr 
-5 15 10 

ttt gaa tgg tac atg ccc aat gac ggc caa cat tgg agg cgt ttg caa 498 
Phe Glu Trp Tyr Met Pro Asn Asp Gly Gin His Tip Arg Arg Leu Gin 
15 20 25 

aac gac teg gca tat ttg get gaa cac ggt att act gcc gtc tgg att 546 
Asn Asp Ser Ala Tyr Leu Ala Glu His Gly He Thr Ala Val Trp He 
30 35 40 

ccc ccg gca tat aag gga acg age caa gcg gat gtg ggc tac ggt get 594 
Pro Pro Ala Tyr Lys Gly Thr Ser Gin Ala Asp Val Gly Tyr Gly Ala 
45 50 55 

tac gac ctt tat gat tta ggg gag ttt cat caa aaa ggg acg gtt egg 642 
Tyr Asp Leu Tyr Asp Leu Gly Glu Phe His Gin Lys Gly Thr Val Arg 
60 65 70 

aca aag tac ggc aca aaa gga gag ctg caa tct gcg ate aaa agt ctt 690 
Thr Lys Tyr Gly Thr Lys Gly Glu Leu Gin Ser Ala He Lys Ser Leu 
75 80 85 90 

cat tec cgc gac att aac gtt tac ggg gat gtg gtc ate aac cac aaa 738 
His Ser Arg Asp He Asn Val Tyr Gly Asp Val Val He Asn His Lys 
95 100 105 

ggc ggc get gat gcg acc gaa gat gta acc gcg gtt gaa gtc gat ccc 786 
Gly Gly Ala Asp Ala Thr Glu Asp Val Thr Ala Val Glu Val Asp Pro 
110 115 120 

get gac cgc aac cgc gta att tea gga gaa cac eta att aaa gcc tgg 834 
Ala Asp Arg Asn Arg Val lie Ser Gly Glu His Leu He Lys Ala Trp 
125 130 135 

aca cat ttt cat ttt ccg ggg cgc ggc age aca tac age gat ttt aaa 882 
Thr His Phe His Phe Pro Gly Arg Gly Ser Thr Tyr Ser Asp Phe Lys 
140 145 150 



tgg cat tgg tac cat ttt gac gga acc gat tgg gac gag tec cga aag 930 
Tip His Trp Tyr His Phe Asp Gly Thr Asp Tip Asp Glu Ser Arg Lys 
155 160 165 170 

ctg aac cgc ate tat aag ttt caa gga aag get tgg gat tgg gaa gtt 978 
Leu Asn Arg He Tyr Lys Phe Gin Gly Lys Ala Tip Asp Trp Glu Val 
175 180 185 

tec aat gaa aac ggc aac tat gat tat ttg atg tat gee gac ate gat 1 026 
Ser Asn Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp He Asp 
190 195 200 

tat gac cat cct gat gtc gca gca gaa att aag aga tgg ggc act tgg 1 074 
Tyr Asp His Pro Asp Val Ala Ala Glu He Lys Arg Trp Gly Thr Trp 
205 210 215 

tat gec aat gaa ctg caa ttg gac ggt ttc cgt ctt gat get gtc aaa 1 122 
Tyr Ala Asn Glu Leu Gin Leu Asp Gly Phe Arg Leu Asp Ala Val Lys 
220 225 230 

cac att aaa ttt tct ttt ttg egg gat tgg gtt aat cat gtc agg gaa 1 170 
His He Lys Phe Ser Phe Leu Arg Asp Trp Val Asn His Val Arg Glu 
235 240 245 250 

aaa acg ggg aag gaa atg ttt acg gta get gaa tat tgg cag aat gac 1218 
Lys Thr Gly Lys Glu Met Phe Thr Val Ala Glu Tyr Trp Gin Asn Asp 
255 260 265 

ttg ggc gcg ctg gaa aac tat ttg aac aaa aca aat ttt aat cat tea 1266 
Leu Gly Ala Leu Glu Asn Tyr Leu Asn Lys Thr Asn Phe Asn His Ser 
270 275 280 

gtg ttt gac gtg ccg ctt cat tat cag ttc cat get gca teg aca cag 1314 
Val Phe Asp Val Pro Leu His Tyr Gin Phe His Ala Ala Ser Thr Gin 
285 290 295 

gga ggc ggc tat gat atg agg aaa ttg ctg aac ggt acg gtc gtt tec 1 362 
Gly Gly Gly Tyr Asp Met Arg Lys Leu Leu Asn Gly Thr Val Val Ser 
300 305 310 

aag cat ccg ttg aaa teg gtt aca ttt gtc gat aac cat gat aca cag 1410 
Lys His Pro Leu Lys Ser Val Thr Phe Val Asp Asn His Asp Thr Gin 
315 320 325 330 



ccg ggg caa teg ctt gag teg act gtc caa aca tgg ttt aag ccg ctt 1 458 
Pro Gly Gin Ser Leu Glu Ser Thr Val Gin Thr Trp Phe Lys Pro Leu 
335 340 345 

get tac get ttt att etc aca agg gaa tct gga tac cct cag gtt ttc 1 506 
Ala Tyr Ala Phe He Leu Thr Arg Glu Ser Gly Tyr Pro Gin Val Phe 
350 355 360 

tac ggg gat atg tac ggg acg aaa gga gac tec cag cgc gaa att cct 1554 
Tyr Gly Asp Met Tyr Gly Thr Lys Gly Asp Ser Gin Arg Glu He Pro 
365 370 375 

gec ttg aaa cac aaa att gaa ccg ate tta aaa gcg aga aaa cag tat 1 602 
Ala Leu Lys His Lys He Glu Pro He Leu Lys Ala Arg Lys Gin Tyr 
380 385 390 

gcg tac gga gca cag cat gat tat ttc gac cac cat gac att gtc ggc 1 650 
Ala Tyr Gly Ala Gin His Asp Tyr Phe Asp His His Asp lie Val Gly 
395 400 405 410 

tgg aca agg gaa ggc gac age teg gtt gca aat tea ggt ttg gcg gca 1698 
Trp Thr Arg Glu Gly Asp Ser Ser Val Ala Asn Ser Gly Leu Ala Ala 
415 420 425 

tta ata aca gac gga ccc ggt ggg gca aag cga atg tat gtc ggc egg 1 746 
Leu lie Thr Asp Gly Pro Gly Gly Ala Lys Arg Met Tyr Val Gly Arg 
430 435 440 

caa aac gee ggt gag aca tgg cat gac att acc gga aac cgt teg gag 1 794 
Gin Asn Ala Gly Glu Thr Trp His Asp He Thr Gly Asn Arg Ser Glu 
445 450 455 

ccg gtt gtc ate aat teg gaa ggc tgg gga gag ttt cac gta aac ggc 1 842 
Pro Val Val lie Asn Ser Glu Gly Trp Gly Glu Phe His Val Asn Gly 
460 465 470 

ggg teg gtt tea att tat gtt caa aga tagaagagca gagaggaegg 1 889 
Gly Ser Val Ser lie Tyr Val Gin Arg 
475 480 

atttcctgaa ggaaatccgt ttttttattt t 1 920 



<210> 2 
<211> 512 
<212> PRT 



<213> B. licheniformis 
<400> 2 

Met Lys Gin Gin Lys Arg Leu Tyr Ala Arg Leu Leu Thr Leu Leu Phe 
15 10 15 

Ala Leu He Phe Leu Leu Pro His Ser Ala Ala Ala Ala Ala Asn Leu 

20 25 30 

Asn Gly Thr Leu Met Gin Tyr Phe Glu Trp Tyr Met Pro Asn Asp Gly 

35 40 45 

Gin His Trp Arg Arg Leu Gin Asn Asp Ser Ala Tyr Leu Ala Glu His 

50 55 60 

Gly He Thr Ala Val Trp lie Pro Pro Ala Tyr Lys Gly Thr Ser Gin 
65 70 75 80 

Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu Gly Glu Phe 

85 90 95 

His Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Gly Glu Leu 

100 105 110 

Gin Ser Ala He Lys Ser Leu His Ser Arg Asp He Asn Val Tyr Gly 

115 120 125 

Asp Val Val He Asn His Lys Gly Gly Ala Asp Ala Thr Glu Asp Val 

130 135 140 

Thr Ala Val Glu Val Asp Pro Ala Asp Arg Asn Arg Val lie Ser Gly 
145 150 155 160 

Glu His Leu lie Lys Ala Trp Thr His Phe His Phe Pro Gly Arg Gly 

165 170 175 

Ser Thr Tyr Ser Asp Phe Lys Trp His Trp Tyr His Phe Asp Gly Thr 

180 185 190 

Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg He Tyr Lys Phe Gin Gly 

195 200 205 

Lys Ala Trp Asp Trp Glu Val Ser Asn Glu Asn Gly Asn Tyr Asp Tyr 

210 215 220 

Leu Met Tyr Ala Asp He Asp Tyr Asp His Pro Asp Val Ala Ala Glu 
225 230 235 240 

lie Lys Arg Trp Gly Thr Trp Tyr Ala Asn Glu Leu Gin Leu Asp Gly 

245 250 255 

Phe Arg Leu Asp Ala Val Lys His lie Lys Phe Ser Phe Leu Arg Asp 

260 265 270 

Trp Val Asn His Val Arg Glu Lys Thr Gly Lys Glu Met Phe Thr Val 

275 280 285 

Ala Glu Tyr Trp Gin Asn Asp Leu Gly Ala Leu Glu Asn Tyr Leu Asn 

290 295 300 

Lys Thr Asn Phe Asn His Ser Val Phe Asp Val Pro Leu His Tyr Gin 
305 310 315 320 

Phe His Ala Ala Ser Thr Gin Gly Gly Gly Tyr Asp Met Arg Lys Leu 
325 330 335 



Leu Asn Gly Thr Val Val Ser Lys His Pro Leu Lys Ser Val Thr Phe 

340 345 350 

Val Asp Asn His Asp Thr Gin Pro Gly Gin Ser Leu Glu Ser Thr Val 

355 360 365 

Gin Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu Thr Arg Glu 

370 375 380 

Ser Gly Tyr Pro Gin Val Phe Tyr Gly Asp Met Tyr Gly Thr Lys Gly 
385 390 395 400 

Asp Ser Gin Arg Glu He Pro Ala Leu Lys His Lys He Glu Pro He 

405 410 415 

Leu Lys Ala Arg Lys Gin Tyr Ala Tyr Gly Ala Gin His Asp Tyr Phe 

420 425 430 

Asp His His Asp He Val Gly Trp Thr Arg Glu Gly Asp Ser Ser Val 

435 440 445 

Ala Asn Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro Gly Gly Ala 

450 455 460 

Lys Arg Met Tyr Val Gly Arg Gin Asn Ala Gly Glu Thr Trp His Asp 
465 470 475 480 

He Thr Gly Asn Arg Ser Glu Pro Val Val lie Asn Ser Glu Gly Trp 

485 490 495 

Gly Glu Phe His Val Asn Gly Gly Ser Val Ser He Tyr Val Gin Arg 
500 505 510 

<210>3 
<211> 2084 
<212>DNA 

<213> B. amyloliquefaciens 

<220> 

<221> CDS 

<222>(250)...(1791) 

<221> mat_peptide 
<222>(343)...(1791) 

<221> sig_peptide 
<222> (250)...(342) 

<400> 3 

gccccgcaca tacgaaaaga ctggctgaaa acattgagcc tttgatgact gatgatttgg 60 
ctgaagaagt ggatcgattg tttgagaaaa gaagaagacc ataaaaatac cttgtctgtc 120 
atcagacagg gtatttttta tgctgtccag actgtccgct gtgtaaaaat aaggaataaa 1 80 
ggggggttgt tattatttta ctgatatgta aaatataatt tgtataagaa aatgagaggg 240 
agaggaaac atg att caa aaa cga aag egg aca gtt teg ttc aga ctt gtg 291 
Met He Gin Lys Arg Lys Arg Thr Val Ser Phe Arg Leu Val 



-30 -25 -20 



ctt atg tgc acg ctg tta ttt gtc agt ttg ccg att aca aaa aca tea 339 
Leu Met Cys Thr Leu Leu Phe Val Ser Leu Pro He Thr Lys Thr Ser 
-15 -10 -5 

gec gta aat ggc acg ctg atg cag tat ttt gaa tgg tat acg ccg aac 3 87 
Ala Val Asn Gly Thr Leu Met Gin Tyr Phe Glu Trp Tyr Thr Pro Asn 
15 10 15 

gac ggc cag cat tgg aaa cga ttg cag aat gat gcg gaa cat tta teg 435 
Asp Gly Gin His Trp Lys Arg Leu Gin Asn Asp Ala Glu His Leu Ser 
20 25 30 

gat ate gga ate act gec gtc tgg att cct ccc gca tac aaa gga ttg 483 
Asp lie Gly lie Thr Ala Val Trp lie Pro Pro Ala Tyr Lys Gly Leu 
35 40 45 

age caa tec gat aac gga tac gga cct tat gat ttg tat gat tta gga 53 1 
Ser Gin Ser Asp Asn Gly Tyr Gly Pro Tyr Asp Leu Tyr Asp Leu Gly 
50 55 60 

gaa ttc cag caa aaa ggg acg gtc aga acg aaa tac ggc aca aaa tea 579 
Glu Phe Gin Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Ser 
65 70 75 

gag ctt caa gat gcg ate ggc tea ctg cat tec egg aac gtc caa gta 627 
Glu Leu Gin Asp Ala He Gly Ser Leu His Ser Arg Asn Val Gin Val 
80 85 90 95 

tac gga gat gtg gtt ttg aat cat aag get ggt get gat gca aca gaa 675 
Tyr Gly Asp Val Val Leu Asn His Lys Ala Gly Ala Asp Ala Thr Glu 
100 105 110 

gat gta act gee gtc gaa gtc aat ccg gec aat aga aat cag gaa act 723 
Asp Val Thr Ala Val Glu Val Asn Pro Ala Asn Arg Asn Gin Glu Thr 
115 120 125 

teg gag gaa tat caa ate aaa gcg tgg acg gat ttt cgt ttt ccg ggc 77 1 
Ser Glu Glu Tyr Gin He Lys Ala Trp Thr Asp Phe Arg Phe Pro Gly 
130 135 140 

cgt gga aac acg tac agt gat ttt aaa tgg cat tgg tat cat ttc gac 819 
Arg Gly Asn Thr Tyr Ser Asp Phe Lys Trp His Trp Tyr His Phe Asp 
145 150 155 



gga gcg gac tgg gat gaa tec egg aag ate age cgc ate ttt aag ttt 867 
Gly Ala Asp Tip Asp Glu Ser Arg Lys He Ser Arg He Phe Lys Phe 
160 165 170 175 

cgt ggg gaa gga aaa gcg tgg gat tgg gaa gta tea agt gaa aac ggc 915 
Arg Gly Glu Gly Lys Ala Trp Asp Trp Glu Val Ser Ser Glu Asn Gly 
180 185 190 

aac tat gac tat tta atg tat get gat gtt gac tac gac cac cct gat 963 
Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Val Asp Tyr Asp His Pro Asp 
195 200 205 

gtc gtg gca gag aca aaa aaa tgg ggt ate tgg tat gcg aat gaa ctg 1011 
Val Val Ala Glu Thr Lys Lys Trp Gly He Trp Tyr Ala Asn Glu Leu 
210 215 220 

tea tta gac ggc ttc cgt att gat gee gec aaa cat art aaa ttt tea 1 059 
Ser Leu Asp Gly Phe Arg He Asp Ala Ala Lys His He Lys Phe Ser 
225 230 235 

ttt ctg cgt gat tgg gtt cag gcg gtc aga cag gcg acg gga aaa gaa 1 1 07 
Phe Leu Arg Asp Trp Val Gin Ala Val Arg Gin Ala Thr Gly Lys Glu 
240 245 250 255 

atg ttt acg gtt gcg gag tat tgg cag aat aat gee ggg aaa etc gaa 1155 
Met Phe Thr Val Ala Glu Tyr Trp Gin Asn Asn Ala Gly Lys Leu Glu 
260 265 270 

aac tac ttg aat aaa aca age ttt aat caa tec gtg ttt gat gtt ccg 1 203 
Asn Tyr Leu Asn Lys Thr Ser Phe Asn Gin Ser Val Phe Asp Val Pro 
275 280 285 

ctt cat ttc aat tta cag gcg get tec tea caa gga ggc gga tat gat 1251 
Leu His Phe Asn Leu Gin Ala Ala Ser Ser Gin Gly Gly Gly Tyr Asp 
290 295 300 

atg agg cgt ttg ctg gac ggt ace gtt gtg tec agg cat ccg gaa aag 1299 
Met Arg Arg Leu Leu Asp Gly Thr Val Val Ser Arg His Pro Glu Lys 
305 310 315 

gcg gtt aca ttt gtt gaa aat cat gac aca cag ccg gga cag tea ttg 1 347 
Ala Val Thr Phe Val Glu Asn His Asp Thr Gin Pro Gly Gin Ser Leu 
320 325 330 335 



gaa teg aca gtc caa act tgg ttt aaa ccg ctt gca tac gec ttt att 1 395 
Glu Ser Thr Val Gin Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe He 
340 345 350 

ttg aca aga gaa tec ggt tat cct cag gtg ttc tat ggg gat atg tac 1443 
Leu Thr Arg Glu Ser Gly Tyr Pro Gin Val Phe Tyr Gly Asp Met Tyr 
355 360 365 

ggg aca aaa ggg aca teg cca aag gaa att ccc tea ctg aaa gat aat 149 1 
Gly Thr Lys Gly Thr Ser Pro Lys Glu He Pro Ser Leu Lys Asp Asn 
370 375 380 

ata gag ccg att tta aaa gcg cgt aag gag tac gca tac ggg ccc cag 1539 
He Glu Pro He Leu Lys Ala Arg Lys Glu Tyr Ala Tyr Gly Pro Gin 
385 390 395 

cac gat tat att gac cac ccg gat gtg ate gga tgg acg agg gaa ggt 1587 
His Asp Tyr lie Asp His Pro Asp Val He Gly Trp Thr Arg Glu Gly 
400 405 410 415 

gac age tec gec gec aaa tea ggt ttg gec get tta ate acg gac gga 1635 
Asp Ser Ser Ala Ala Lys Ser Gly Leu Ala Ala Leu lie Thr Asp Gly 
420 425 430 

ccc ggc gga tea aag egg atg tat gee ggc ctg aaa aat gec ggc gag 1 683 
Pro Gly Gly Ser Lys Arg Met Tyr Ala Gly Leu Lys Asn Ala Gly Glu 
435 440 445 

aca tgg tat gac ata acg ggc aac cgt tea gat act gta aaa ate gga 1 73 1 
Thr Trp Tyr Asp He Thr Gly Asn Arg Ser Asp Thr Val Lys He Gly 
450 455 460 

tct gac ggc tgg gga gag ttt cat gta aac gat ggg tec gtc tec att 1779 
Ser Asp Gly Trp Gly Glu Phe His Val Asn Asp Gly Ser Val Ser lie 
465 470 475 

tat gtt cag aaa taaggtaata aaaaaacacc tccaagctga gtgegggtat 1 83 1 

Tyr Val Gin Lys 

480 

cagcttggag gtgcgtttat tttttcagee gtatgacaag gteggcatea ggtgtgacaa 1891 
ataeggtatg ctggctgtca taggtgacaa atccgggttt tgcgccgttt ggctttttca 1951 
catgtctgat ttttgtataa tcaacaggca eggagcegga atctttcgcc ttggaaaaat 20 1 1 
aageggegat egtagctget tccaatatgg attgttcatc gggatcgctg cttttaatca 207 1 
caacgtggga tec 2084 



• # 



<210>4 
<211>514 
<212> PRT 

<213> B. amyloliquefaciens 
<400> 4 

Met He Gin Lys Arg Lys Arg Thr Val Ser Phe Arg Leu Val Leu Met 
15 10 15 

Cys Thr Leu Leu Phe Val Ser Leu Pro He Thr Lys Thr Ser Ala Val 

20 25 30 

Asn Gly Thr Leu Met Gin Tyr Phe Glu Tip Tyr Thr Pro Asn Asp Gly 

35 40 45 

Gin His Trp Lys Arg Leu Gin Asn Asp Ala Glu His Leu Ser Asp He 

50 55 60 

Gly He Thr Ala Val Trp He Pro Pro Ala Tyr Lys Gly Leu Ser Gin 
65 70 75 80 

Ser Asp Asn Gly Tyr Gly Pro Tyr Asp Leu Tyr Asp Leu Gly Glu Phe 

85 90 95 

Gin Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Ser Glu Leu 

100 105 110 

Gin Asp Ala He Gly Ser Leu His Ser Arg Asn Val Gin Val Tyr Gly 

115 120 125 

Asp Val Val Leu Asn His Lys Ala Gly Ala Asp Ala Thr Glu Asp Val 

130 135 140 

Thr Ala Val Glu Val Asn Pro Ala Asn Arg Asn Gin Glu Thr Ser Glu 
145 150 155 160 

Glu Tyr Gin He Lys Ala Trp Thr Asp Phe Arg Phe Pro Gly Arg Gly 

165 1?0 175 

Asn Thr Tyr Ser Asp Phe Lys Trp His Trp Tyr His Phe Asp Gly Ala 

180 185 190 

Asp Trp Asp Glu Ser Arg Lys He Ser Arg He Phe Lys Phe Arg Gly 

195 200 205 

Glu Gly Lys Ala Trp Asp Trp Glu Val Ser Ser Glu Asn Gly Asn Tyr 

210 215 220 

Asp Tyr Leu Met Tyr Ala Asp Val Asp Tyr Asp His Pro Asp Val Val 
225 230 235 240 

Ala Glu Thr Lys Lys Trp Gly He Trp Tyr Ala Asn Glu Leu Ser Leu 

245 250 255 

Asp Gly Phe Arg He Asp Ala Ala Lys His He Lys Phe Ser Phe Leu 

260 265 270 

Arg Asp Trp Val Gin Ala Val Arg Gin Ala Thr Gly Lys Glu Met Phe 

275 280 285 

Thr Val Ala Glu Tyr Trp Gin Asn Asn Ala Gly Lys Leu Glu Asn Tyr 

290 295 300 

Leu Asn Lys Thr Ser Phe Asn Gin Ser Val Phe Asp Val Pro Leu His 



305 310 315 320 

Phe Asn Leu Gin Ala Ala Ser Ser Gin Gly Gly Gly Tyr Asp Met Arg 

325 330 335 

Arg Leu Leu Asp Gly Thr Val Val Ser Arg His Pro Glu Lys Ala Val 

340 345 350 

Thr Phe Val Glu Asn His Asp Thr Gin Pro Gly Gin Ser Leu Glu Ser 

355 360 365 

Thr Val Gin Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu Thr 

370 375 380 

Arg Glu Ser Gly Tyr Pro Gin Val Phe Tyr Gly Asp Met Tyr Gly Thr 
385 390 395 400 

Lys Gly Thr Ser Pro Lys Glu He Pro Ser Leu Lys Asp Asn He Glu 

405 410 415 

Pro lie Leu Lys Ala Arg Lys Glu Tyr Ala Tyr Gly Pro Gin His Asp 

420 425 430 

Tyr He Asp His Pro Asp Val lie Gly Trp Thr Arg Glu Gly Asp Ser 

435 440 445 

Ser Ala Ala Lys Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro Gly 

450 455 460 

Gly Ser Lys Arg Met Tyr Ala Gly Leu Lys Asn Ala Gly Glu Thr Trp 
465 470 475 480 

Tyr Asp He Thr Gly Asn Arg Ser Asp Thr Val Lys lie Gly Ser Asp 

485 490 495 

Gly Trp Gly Glu Phe His Val Asn Asp Gly Ser Val Ser He Tyr Val 

500 505 510 

Gin Lys 



<210>5 
<211> 1814 
<212> DNA 

<213> B. stearothermophilus 

<220> 

<221> CDS 

<222>(156)...(1802) 

<221> sig_peptide 
<222>(156)...(257) 

<221>mat_peptide 
<222>(258)...(1802) 



<400> 5 

aaattcgata ttgaaaacga ttacaaataa aaattataat agacgtaaac gttcgagggt 60 



ttgctccctt tttactcttt ttatgcaatc gtttccctta attttttgga agccaaaccg 1 20 
tcgaatgtaa catttgatta agggggaagg gcatt gtg eta acg ttt cac cgc 1 73 

Val Leu Thr Phe His Arg 
-30 

ate att cga aaa gga tgg atg ttc ctg etc gcg ttt ttg etc act gtc 22 1 
He He Arg Lys Gly Tip Met Phe Leu Leu Ala Phe Leu Leu Thr Val 
-25 -20 -15 

teg ctg ttc tgc cca aca gga cag ccc gee aag get gee gca ccg ttt 269 
Ser Leu Phe Cys Pro Thr Gly Gin Pro Ala Lys Ala Ala Ala Pro Phe 
-10 -5 1 

aac ggc ace atg atg cag tat ttt gaa tgg tac ttg ccg gat gat ggc 317 
Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Tyr Leu Pro Asp Asp Gly 
5 10 15 20 

acg tta tgg ace aaa gtg gee aat gaa gee aac aac tta tec age ctt 365 
Thr Leu Trp Thr Lys Val Ala Asn Glu Ala Asn Asn Leu Ser Ser Leu 
25 30 35 

ggc ate acc get ctt tgg ctg ccg ccc get tac aaa gga aca age cgc 413 
Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys Gly Thr Ser Arg 
40 45 50 

age gac gta ggg tac gga gta tac gac ttg tat gac etc ggc gaa ttc 46 1 
Ser Asp Val Gly Tyr Gly Val Tyr Asp Leu Tyr Asp Leu Gly Glu Phe 
55 60 65 

aat caa aaa ggg acc gtc cgc aca aaa tac gga aca aaa get caa tat 509 
Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Ala Gin Tyr 
70 75 80 

ctt caa gee att caa gee gee cac gee get gga atg caa gtg tac gee 557 
Leu Gin Ala He Gin Ala Ala His Ala Ala Gly Met Gin Val Tyr Ala 
85 90 95 100 

gat gtc gtg ttc gac cat aaa ggc ggc get gac ggc acg gaa tgg gtg 605 
Asp Val Val Phe Asp His Lys Gly Gly Ala Asp Gly Thr Glu Trp Val 
105 110 115 

gac gee gtc gaa gtc aat ccg tec gac cgc aac caa gaa ate teg ggc 653 
Asp Ala Val Glu Val Asn Pro Ser Asp Arg Asn Gin Glu He Ser Gly 
120 125 130 



acc tat caa ate caa gca tgg acg aaa ttt gat ttt ccc ggg egg ggc 701 
Thr Tyr Gin He Gin Ala Trp Thr Lys Phe Asp Phe Pro Gly Arg Gly 
135 140 145 

aac acc tac tec age ttt aag tgg cgc tgg tac cat ttt gac ggc gtt 749 
Asn Thr Tyr Ser Ser Phe Lys Tip Arg Trp Tyr His Phe Asp Gly Val 
150 155 160 

gat tgg gac gaa age cga aaa ttg age cgc att tac aaa ttc cgc ggc 797 
Asp Trp Asp Glu Ser Arg Lys Leu Ser Arg He Tyr Lys Phe Arg Gly 
165 170 175 180 

ate ggc aaa gcg tgg gat tgg gaa gta gac acg gaa aac gga aac tat 845 
He Gly Lys Ala Trp Asp Trp Glu Val Asp Thr Glu Asn Gly Asn Tyr 
185 190 195 

gac tac tta atg tat gec gac ctt gat atg gat cat ccc gaa gtc gtg 893 
Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp His Pro Glu Val Val 
200 205 210 

acc gag ctg aaa aac tgg ggg aaa tgg tat gtc aac aca acg aac att 94 1 
Thr Glu Leu Lys Asn Trp Gly Lys Trp Tyr Val Asn Thr Thr Asn He 
215 220 225 

gat ggg ttc egg ctt gat gec gtc aag cat att aag ttc agt ttt ttt 989 
Asp Gly Phe Arg Leu Asp Ala Val Lys His He Lys Phe Ser Phe Phe 
230 235 240 

cct gat tgg ttg teg tat gtg cgt tct cag act ggc aag ccg eta ttt 1 037 
Pro Asp Trp Leu Ser Tyr Val Arg Ser Gin Thr Gly Lys Pro Leu Phe 
245 250 255 260 

acc gtc ggg gaa tat tgg age tat gac ate aac aag ttg cac aat tac 1 085 
Thr Val Gly Glu Tyr Trp Ser Tyr Asp lie Asn Lys Leu His Asn Tyr 
265 270 275 

att acg aaa aca gac gga acg atg tct ttg ttt gat gec ccg tta cac 1133 
He Thr Lys Thr Asp Gly Thr Met Ser Leu Phe Asp Ala Pro Leu His 
280 285 290 

aac aaa ttt tat acc get tec aaa tea ggg ggc gca ttt gat atg cgc 1181 
Asn Lys Phe Tyr Thr Ala Ser Lys Ser Gly Gly Ala Phe Asp Met Arg 
295 300 305 



acg tta atg acc aat act etc atg aaa gat caa ccg aca ttg gec gtc 1229 



Thr Leu Met Thr Asn Thr Leu Met Lys Asp Gin Pro Thr Leu Ala Val 
310 315 320 

acc ttc gtt gat aat cat gac acc gaa ccc ggc caa gcg ctg cag tea 1277 
Thr Phe Val Asp Asn His Asp Thr Glu Pro Gly Gin Ala Leu Gin Ser 
325 330 335 340 

tgg gtc gac cca tgg ttc aaa ccg ttg get tac gec ttt att eta act 1 325 
Trp Val Asp Pro Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu Thr 
345 350 355 

egg cag gaa gga tac ccg tgc gtc ttt tat ggt gac tat tat ggc att 1 373 
Arg Gin Glu Gly Tyr Pro Cys Val Phe Tyr Gly Asp Tyr Tyr Gly He 
360 365 370 

cca caa tat aac att cct teg ctg aaa age aaa ate gat ccg etc etc 1 42 1 
Pro Gin Tyr Asn He Pro Ser Leu Lys Ser Lys He Asp Pro Leu Leu 
375 380 385 

ate gcg cgc agg gat tat get tac gga acg caa cat gat tat ctt gat 1469 
He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin His Asp Tyr Leu Asp 
390 395 400 

cac tec gac ate ate ggg tgg aca agg gaa ggg ggc act gaa aaa cca 1517 
His Ser Asp He He Gly Trp Thr Arg Glu Gly Gly Thr Glu Lys Pro 
405 410 415 420 

gga tec gga ctg gec gca ctg ate acc gat ggg ccg gga gga age aaa 1 565 
Gly Ser Gly Leu Ala Ala Leu lie Thr Asp Gly Pro Gly Gly Ser Lys 
425 430 435 

tgg atg tac gtt ggc aaa caa cac get gga aaa gtg ttc tat gac ctt 1613 
Trp Met Tyr Val Gly Lys Gin His Ala Gly Lys Val Phe Tyr Asp Leu 
440 445 450 

acc ggc aac egg agt gac acc gtc acc ate aac agt gat gga tgg ggg 1661 
Thr Gly Asn Arg Ser Asp Thr Val Thr He Asn Ser Asp Gly Trp Gly 
455 460 465 

gaa ttc aaa gtc aat ggc ggt teg gtt teg gtt tgg gtt cct aga aaa 1 709 
Glu Phe Lys Val Asn Gly Gly Ser Val Ser Val Trp Val Pro Arg Lys 
470 475 480 

acg acc gtt tct acc ate get egg ccg ate aca acc cga ccg tgg act 1 757 
Thr Thr Val Ser Thr He Ala Arg Pro He Thr Thr Arg Pro Trp Thr 



485 490 495 500 



ggt gaa ttc gtc cgt tgg acc gaa cca egg ttg gtg gca tgg cct 1 802 
Gly Glu Phe Val Arg Trp Thr Glu Pro Arg Leu Val Ala Trp Pro 
505 510 515 

tgatgectgega 1814 

<210>6 
<211> 549 
<212>PRT 

<213> B. stearothermophilus 
<400> 6 

Val Leu Thr Phe His Arg lie He Arg Lys Gly Trp Met Phe Leu Leu 
15 10 15 

Ala Phe Leu Leu Thr Val Ser Leu Phe Cys Pro Thr Gly Gin Pro Ala 

20 25 30 

Lys Ala Ala Ala Pro Phe Asn Gly Thr Met Met Gin Tyr Phe Glu Trp 

35 40 45 

Tyr Leu Pro Asp Asp Gly Thr Leu Trp Thr Lys Val Ala Asn Glu Ala 

50 55 60 

Asn Asn Leu Ser Ser Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala 
65 70 75 80 

Tyr Lys Gly Thr Ser Arg Ser Asp Val Gly Tyr Gly Val Tyr Asp Leu 

85 90 95 

Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr 

100 105 110 

Gly Thr Lys Ala Gin Tyr Leu Gin Ala He Gin Ala Ala His Ala Ala 

115 120 125 

Gly Met Gin Val Tyr Ala Asp Val Val Phe Asp His Lys Gly Gly Ala 

130 135 140 

Asp Gly Thr Glu Trp Val Asp Ala Val Glu Val Asn Pro Ser Asp Arg 
145 150 155 160 

Asn Gin Glu He Ser Gly Thr Tyr Gin lie Gin Ala Trp Thr Lys Phe 

165 170 175 

Asp Phe Pro Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp 

180 185 190 

Tyr His Phe Asp Gly Val Asp Trp Asp Glu Ser Arg Lys Leu Ser Arg 

195 200 205 

He Tyr Lys Phe Arg Gly He Gly Lys Ala Trp Asp Trp Glu Val Asp 

210 215 220 

Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met 
225 230 235 240 

Asp His Pro Glu Val Val Thr Glu Leu Lys Asn Trp Gly Lys Trp Tyr 



245 250 255 

Val Asn Thr Thr Asn He Asp Gly Phe Arg Leu Asp Ala Val Lys His 

260 265 270 

He Lys Phe Ser Phe Phe Pro Asp Trp Leu Ser Tyr Val Arg Ser Gin 

275 280 285 

Thr Gly Lys Pro Leu Phe Thr Val Gly Glu Tyr Trp Ser Tyr Asp lie 

290 295 300 

Asn Lys Leu His Asn Tyr He Thr Lys Thr Asp Gly Thr Met Ser Leu 
305 310 315 320 

Phe Asp Ala Pro Leu His Asn Lys Phe Tyr Thr Ala Ser Lys Ser Gly 

325 330 335 

Gly Ala Phe Asp Met Arg Thr Leu Met Thr Asn Thr Leu Met Lys Asp 

340 345 350 

Gin Pro Thr Leu Ala Val Thr Phe Val Asp Asn His Asp Thr Glu Pro 

355 360 365 

Gly Gin Ala Leu Gin Ser Trp Val Asp Pro Trp Phe Lys Pro Leu Ala 

370 375 380 

Tyr Ala Phe He Leu Thr Arg Gin Glu Gly Tyr Pro Cys Val Phe Tyr 
385 390 395 400 

Gly Asp Tyr Tyr Gly lie Pro Gin Tyr Asn He Pro Ser Leu Lys Ser 

405 410 415 

Lys He Asp Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr 

420 425 430 

Gin His Asp Tyr Leu Asp His Ser Asp He He Gly Trp Thr Arg Glu 

435 440 445 

Gly Gly Thr Glu Lys Pro Gly Ser Gly Leu Ala Ala Leu lie Thr Asp 

450 455 460 

Gly Pro Gly Gly Ser Lys Trp Met Tyr Val Gly Lys Gin His Ala Gly 
465 470 475 480 

Lys Val Phe Tyr Asp Leu Thr Gly Asn Arg Ser Asp Thr Val Thr He 

485 490 495 

Asn Ser Asp Gly Trp Gly Glu Phe Lys Val Asn Gly Gly Ser Val Ser 

500 505 510 

Val Trp Val Pro Arg Lys Thr Thr Val Ser Thr He Ala Arg Pro He 

515 520 525 

Thr Thr Arg Pro Trp Thr Gly Glu Phe Val Arg Trp Thr Glu Pro Arg 

530 535 540 

Leu Val Ala Trp Pro 
545 



<210>7 

<211>31 

<212>DNA 

<213> Artificial Sequence 



<220> 

<223> Mutagenesis primer 



<400> 7 

ggtcgtaggc accgtagccc caatccgctt g 3 1 

<210>8 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutagenesis primer 
<400> 8 

ggtcgtaggc accgtagccc caatcccatt ggctcg 36 

<210>9 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutagenesis Primer 
<400> 9 

ctgtgactgg tgagtactca accaagtc 28 

<210> 10 
<211>478 
<212> PRT 
<213> A. oryzae 

<400> 10 

Ala Thr Pro Ala Asp Trp Arg Ser Gin Ser He Tyr Phe Leu Leu Thr 
15 10 15 

Asp Arg Phe Ala Arg Thr Asp Gly Ser Thr Thr Ala Thr Cys Asn Thr 

20 25 30 

Ala Asp Gin Lys Tyr Cys Gly Gly Thr Trp Gin Gly He He Asp Lys 

35 40 45 

Leu Asp Tyr lie Gin Gly Met Gly Phe Thr Ala He Trp He Thr Pro 

50 55 60 

Val Thr Ala Gin Leu Pro Gin Thr Thr Ala Tyr Gly Asp Ala Tyr His 
65 70 75 80 

Gly Tyr Trp Gin Gin Asp He Tyr Ser Leu Asn Glu Asn Tyr Gly Thr 



85 90 95 

Ala Asp Asp Leu Lys Ala Leu Ser Ser Ala Leu His Glu Arg Gly Met 

100 105 110 

Tyr Leu Met Val Asp Val Val Ala Asn His Met Gly Tyr Asp Gly Ala 

115 120 125 

Gly Ser Ser Val Asp Tyr Ser Val Phe Lys Pro Phe Ser Ser Gin Asp 

130 135 140 

Tyr Phe His Pro Phe Cys Phe lie Gin Asn Tyr Glu Asp Gin Thr Gin 
145 150 155 160 

Val Glu Asp Cys Trp Leu Gly Asp Asn Thr Val Ser Leu Pro Asp Leu 

165 170 175 

Asp Thr Thr Lys Asp Val Val Lys Asn Glu Trp Tyr Asp Trp Val Gly 

180 185 190 

Ser Leu Val Ser Asn Tyr Ser He Asp Gly Leu Arg He Asp Thr Val 

195 200 205 

Lys His Val Gin Lys Asp Phe Trp Pro Gly Tyr Asn Lys Ala Ala Gly 

210 215 220 

Val Tyr Cys He Gly Glu Val Leu Asp Gly Asp Pro Ala Tyr Thr Cys 
225 230 235 240 

Pro Tyr Gin Asn Val Met Asp Gly Val Leu Asn Tyr Pro He Tyr Tyr 

245 250 255 

Pro Leu Leu Asn Ala Phe Lys Ser Thr Ser Gly Ser Met Asp Asp Leu 

260 265 270 

Tyr Asn Met lie Asn Thr Val Lys Ser Asp Cys Pro Asp Ser Thr Leu 

275 280 285 

Leu Gly Thr Phe Val Glu Asn His Asp Asn Pro Arg Phe Ala Ser Tyr 

290 295 300 

Thr Asn Asp He Ala Leu Ala Lys Asn Val Ala Ala Phe He He Leu 
305 310 315 320 

Asn Asp Gly He Pro He He Tyr Ala Gly Gin Glu Gin His Tyr Ala 

325 330 335 

Gly Gly Asn Asp Pro Ala Asn Arg Glu Ala Thr Trp Leu Ser Gly Tyr 

340 345 350 

Pro Thr Asp Ser Glu Leu Tyr Lys Leu He Ala Ser Ala Asn Ala He 

355 360 365 

Arg Asn Tyr Ala He Ser Lys Asp Thr Gly Phe Val Thr Tyr Lys Asn 

370 375 380 

Trp Pro He Tyr Lys Asp Asp He Thr He Ala Met Arg Lys Gly Thr 
385 390 395 400 

Asp Gly Ser Gin He Val Thr He Leu Ser Asn Lys Gly Ala Ser Gly 

405 410 415 

Asp Ser Tyr Thr Leu Ser Leu Ser Gly Ala Gly Tyr Thr Ala Gly Gin 

420 425 430 

Gin Leu Thr Glu Val He Gly Cys Thr Thr Val Thr Val Gly Ser Asp 
435 440 445 



• 



Gly Asn Val Pro Val Pro Met Ala Gly Gly Leu Pro Arg Val Leu Tyr 

450 455 460 

Pro Thr Glu Lys Leu Ala Gly Ser Lys He Cys Ser Ser Ser 
465 470 475 

<210> 11 
<211> 1458 
<212> DNA 
<213> Bascillius 

<220> 
<221> CDS 
<222> (1)...(1455) 

<400> 11 

cat cat aat gga aca aat ggt act atg atg caa tat ttc gaa tgg tat 48 
His His Asn Gly Thr Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Tyr 
15 10 15 

ttg cca aat gac ggg aat cat tgg aac agg ttg agg gat gac gca get 96 
Leu Pro Asn Asp Gly Asn His Trp Asn Arg Leu Arg Asp Asp Ala Ala 
20 25 30 

aac tta aag agt aaa ggg ata aca get gta tgg ate cca cct gca tgg 1 44 
Asn Leu Lys Ser Lys Gly He Thr Ala Val Trp He Pro Pro Ala Trp 
35 40 45 

aag ggg act tec cag aat gat gta ggt tat gga gec tat gat tta tat 1 92 
Lys Gly Thr Ser Gin Asn Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr 
50 55 60 

gat ctt gga gag ttt aac cag aag ggg acg gtt cgt aca aaa tat gga 240 
Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly 
65 70 75 80 

aca cgc aac cag eta cag get gcg gtg acc tct tta aaa aat aac ggc 288 
Thr Arg Asn Gin Leu Gin Ala Ala Val Thr Ser Leu Lys Asn Asn Gly 
85 90 95 

att cag gta tat ggt gat gtc gtc atg aat cat aaa ggt gga gca gat 336 
He Gin Val Tyr Gly Asp Val Val Met Asn His Lys Gly Gly Ala Asp 
100 105 110 

ggt acg gaa att gta aat gcg gta gaa gtg aat egg age aac cga aac 384 
Gly Thr Glu He Val Asn Ala Val Glu Val Asn Arg Ser Asn Arg Asn 



115 120 125 



cag gaa acc tea gga gag tat gca ata gaa gcg tgg aca aag ttt gat 432 
Gin Glu Thr Ser Gly Glu Tyr Ala He Glu Ala Trp Thr Lys Phe Asp 
130 135 140 

ttt cct gga aga gga aat aac cat tec age ttt aag tgg cgc tgg tat 480 
Phe Pro Gly Arg Gly Asn Asn His Ser Ser Phe Lys Trp Arg Trp Tyr 
145 150 155 160 

cat ttt gat ggg aca gat tgg gat cag tea cgc cag ctt caa aac aaa 528 
His Phe Asp Gly Thr Asp Trp Asp Gin Ser Arg Gin Leu Gin Asn Lys 
165 170 175 

ata tat aaa ttc agg gga aca ggc aag gee tgg gac tgg gaa gtc gat 576 
He Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp 
180 185 190 

aca gag aat ggc aac tat gac tat ctt atg tat gca gac gtg gat atg 624 
Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Val Asp Met 
195 200 205 

gat cac cca gaa gta ata cat gaa ctt aga aac tgg gga gtg tgg tat 672 
Asp His Pro Glu Val He His Glu Leu Arg Asn Trp Gly Val Trp Tyr 
210 215 220 

acg aat aca ctg aac ctt gat gga ttt aga ata gat gca gtg aaa cat 720 
Thr Asn Thr Leu Asn Leu Asp Gly Phe Arg He Asp Ala Val Lys His 
225 230 235 240 

ata aaa tat age ttt acg aga gat tgg ctt aca cat gtg cgt aac acc 768 
He Lys Tyr Ser Phe Thr Arg Asp Trp Leu Thr His Val Arg Asn Thr 
245 250 255 

aca ggt aaa cca atg ttt gca gtg get gag ttt tgg aaa aat gac ctt 816 
Thr Gly Lys Pro Met Phe Ala Val Ala Glu Phe Trp Lys Asn Asp Leu 
260 265 270 

ggt gca att gaa aac tat ttg aat aaa aca agt tgg aat cac teg gtg 864 
Gly Ala He Glu Asn Tyr Leu Asn Lys Thr Ser Trp Asn His Ser Val 
275 280 285 

ttt gat gtt cct etc cac tat aat ttg tac aat gca tct aat age ggt 912 
Phe Asp Val Pro Leu His Tyr Asn Leu Tyr Asn Ala Ser Asn Ser Gly 
290 295 300 



ggt tat tat gat atg aga aat att tta aat ggt tct gtg gtg caa aaa 960 
Gly Tyr Tyr Asp Met Arg Asn He Leu Asn Gly Ser Val Val Gin Lys 
305 310 315 320 

cat cca aca cat gcc gtt act ttt gtt gat aac cat gat tct cag ccc 1008 
His Pro Thr His Ala Val Thr Phe Val Asp Asn His Asp Ser Gin Pro 
325 330 335 

ggg gaa gca ttg gaa tec ttt gtt caa caa tgg ttt aaa cca ctt gca 1056 
Gly Glu Ala Leu Glu Ser Phe Val Gin Gin Trp Phe Lys Pro Leu Ala 
340 345 350 

tat gca ttg gtt ctg aca agg gaa caa ggt tat cct tec gta ttt tat 1 1 04 
Tyr Ala Leu Val Leu Thr Arg Glu Gin Gly Tyr Pro Ser Val Phe Tyr 
355 360 365 

ggg gat tac tac ggt ate cca acc cat ggt gtt ccg get atg aaa tct 1 1 52 
Gly Asp Tyr Tyr Gly He Pro Thr His Gly Val Pro Ala Met Lys Ser 
370 375 380 

aaa ata gac cct ctt ctg cag gca cgt caa act ttt gcc tat ggt acg 1200 
Lys He Asp Pro Leu Leu Gin Ala Arg Gin Thr Phe Ala Tyr Gly Thr 
385 390 395 400 

cag cat gat tac ttt gat cat cat gat att ate ggt tgg aca aga gag 1 248 
Gin His Asp Tyr Phe Asp His His Asp He lie Gly Trp Thr Arg Glu 
405 410 415 

gga aat age tec cat cca aat tea ggc ctt gcc acc att atg tea gat 1296 
Gly Asn Ser Ser His Pro Asn Ser Gly Leu Ala Thr He Met Ser Asp 
420 425 430 

ggt cca ggt ggt aac aaa tgg atg tat gtg ggg aaa aat aaa gcg gga 1 344 
Gly Pro Gly Gly Asn Lys Trp Met Tyr Val Gly Lys Asn Lys Ala Gly 
435 440 445 

caa gtt tgg aga gat att acc gga aat agg aca ggc acc gtc aca att 1 392 
Gin Val Trp Arg Asp He Thr Gly Asn Arg Thr Gly Thr Val Thr He 
450 455 460 

aat gca gac gga tgg ggt aat ttc tct gtt aat gga ggg tec gtt teg 1440 
Asn Ala Asp Gly Trp Gly Asn Phe Ser Val Asn Gly Gly Ser Val Ser 
465 470 475 480 



gtt tgg gtg aag caa taa 
Val Trp Val Lys Gin 
485 



1458 



<210> 12 
<211>485 
<212> PRT 
<213> Bascillius 

<400> 12 

His His Asn Gly Thr Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Tyr 
15 10 15 

Leu Pro Asn Asp Gly Asn His Trp Asn Arg Leu Arg Asp Asp Ala Ala 

20 25 30 

Asn Leu Lys Ser Lys Gly He Thr Ala Val Trp He Pro Pro Ala Tip 

35 40 45 

Lys Gly Thr Ser Gin Asn Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr 

50 55 60 

Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly 
65 70 75 80 

Thr Arg Asn Gin Leu Gin Ala Ala Val Thr Ser Leu Lys Asn Asn Gly 

85 90 95 

He Gin Val Tyr Gly Asp Val Val Met Asn His Lys Gly Gly Ala Asp 

100 105 110 

Gly Thr Glu lie Val Asn Ala Val Glu Val Asn Arg Ser Asn Arg Asn 

115 120 125 

Gin Glu Thr Ser Gly Glu Tyr Ala He Glu Ala Trp Thr Lys Phe Asp 

130 135 140 

Phe Pro Gly Arg Gly Asn Asn His Ser Ser Phe Lys Trp Arg Trp Tyr 
145 150 155 160 

His Phe Asp Gly Thr Asp Trp Asp Gin Ser Arg Gin Leu Gin Asn Lys 

165 170 175 

lie Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp 

180 185 190 

Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Val Asp Met 

195 200 205 

Asp His Pro Glu Val He His Glu Leu Arg Asn Trp Gly Val Trp Tyr 

210 215 220 

Thr Asn Thr Leu Asn Leu Asp Gly Phe Arg He Asp Ala Val Lys His 
225 230 235 240 

He Lys Tyr Ser Phe Thr Arg Asp Trp Leu Thr His Val Arg Asn Thr 

245 250 255 

Thr Gly Lys Pro Met Phe Ala Val Ala Glu Phe Trp Lys Asn Asp Leu 
260 265 270 



• 



Gly Ala He Glu Asn Tyr Leu Asn Lys Thr Ser Tip Asn His Ser Val 

275 280 285 

Phe Asp Val Pro Leu His Tyr Asn Leu Tyr Asn Ala Ser Asn Ser Gly 

290 295 300 

Gly Tyr Tyr Asp Met Arg Asn He Leu Asn Gly Ser Val Val Gin Lys 
305 310 315 320 

His Pro Thr His Ala Val Thr Phe Val Asp Asn His Asp Ser Gin Pro 

325 330 335 

Gly Glu Ala Leu Glu Ser Phe Val Gin Gin Trp Phe Lys Pro Leu Ala 

340 345 350 

Tyr Ala Leu Val Leu Thr Arg Glu Gin Gly Tyr Pro Ser Val Phe Tyr 

355 360 365 

Gly Asp Tyr Tyr Gly He Pro Thr His Gly Val Pro Ala Met Lys Ser 

370 375 380 

Lys He Asp Pro Leu Leu Gin Ala Arg Gin Thr Phe Ala Tyr Gly Thr 
385 390 395 400 

Gin His Asp Tyr Phe Asp His His Asp He He Gly Trp Thr Arg Glu 

405 410 415 

Gly Asn Ser Ser His Pro Asn Ser Gly Leu Ala Thr lie Met Ser Asp 

420 425 430 

Gly Pro Gly Gly Asn Lys Trp Met Tyr Val Gly Lys Asn Lys Ala Gly 

435 440 445 

Gin Val Trp Arg Asp He Thr Gly Asn Arg Thr Gly Thr Val Thr He 

450 455 460 

Asn Ala Asp Gly Trp Gly Asn Phe Ser Val Asn Gly Gly Ser Val Ser 
465 470 475 480 

Val Trp Val Lys Gin 
485 

<210> 13 
<211> 483 
<212> PRT 
<213> Bascillius 

<400> 13 

Val Asn Gly Thr Leu Met Gin Tyr Phe Glu Trp Tyr Thr Pro Asn Asp 
15 10 15 

Gly Gin His Trp Lys Arg Leu Gin Asn Asp Ala Glu His Leu Ser Asp 

20 25 30 

He Gly He Thr Ala Val Trp He Pro Pro Ala Tyr Lys Gly Leu Ser 

35 40 45 

Gin Ser Asp Asn Gly Tyr Gly Pro Tyr Asp Leu Tyr Asp Leu Gly Glu 

50 55 60 

Phe Gin Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Ser Glu 
65 70 75 80 



Leu Gin Asp Ala He Gly Ser Leu His Ser Arg Asn Val Gin Val Tyr 

85 90 95 

Gly Asp Val Val Leu Asn His Lys Ala Gly Ala Asp Ala Thr Glu Asp 

100 105 110 

Val Thr Ala Val Glu Val Asn Pro Ala Asn Arg Asn Gin Glu Thr Ser 

115 120 125 

Glu Glu Tyr Gin He Lys Ala Trp Thr Asp Phe Arg Phe Pro Gly Arg 

130 135 140 

Gly Asn Thr Tyr Ser Asp Phe Lys Trp His Trp Tyr His Phe Asp Gly 
145 150 155 160 

Ala Asp Trp Asp Glu Ser Arg Lys He Ser Arg He Phe Lys Phe Arg 

165 170 175 

Gly Glu Gly Lys Ala Trp Asp Trp Glu Val Ser Ser Glu Asn Gly Asn 

180 185 190 

Tyr Asp Tyr Leu Met Tyr Ala Asp Val Asp Tyr Asp His Pro Asp Val 

195 200 205 

Val Ala Glu Thr Lys Lys Trp Gly lie Trp Tyr Ala Asn Glu Leu Ser 

210 215 220 

Leu Asp Gly Phe Arg He Asp Ala Ala Lys His He Lys Phe Ser Phe 
225 230 235 240 

Leu Arg Asp Trp Val Gin Ala Val Arg Gin Ala Thr Gly Lys Glu Met 

245 250 255 

Phe Thr Val Ala Glu Tyr Trp Gin Asn Asn Ala Gly Lys Leu Glu Asn 

260 265 270 

Tyr Leu Asn Lys Thr Ser Phe Asn Gin Ser Val Phe Asp Val Pro Leu 

275 280 285 

His Phe Asn Leu Gin Ala Ala Ser Ser Gin Gly Gly Gly Tyr Asp Met 

290 295 300 

Arg Lys Leu Leu Asn Gly Thr Val Val Ser Lys His Pro Leu Lys Ser 
305 310 315 320 

Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Gin Ser Leu Glu 

325 330 335 

Ser Thr Val Gin Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu 

340 345 350 

Thr Arg Glu Ser Gly Tyr Pro Gin Val Phe Tyr Gly Asp Met Tyr Gly 

355 360 365 

Thr Lys Gly Asp Ser Gin Arg Glu lie Pro Ala Leu Lys His Lys He 

370 375 380 

Glu Pro lie Leu Lys Ala Arg Lys Gin Tyr Ala Tyr Gly Ala Gin His 
385 390 395 400 

Asp Tyr Phe Asp His His Asp He Val Gly Trp Thr Arg Glu Gly Asp 

405 410 415 

Ser Ser Val Ala Asn Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro 

420 425 430 

Gly Gly Ala Lys Arg Met Tyr Val Gly Arg Gin Asn Ala Gly Glu Thr 



# 



435 440 445 

Trp His Asp He Thr Gly Asn Arg Ser Glu Pro Val Val He Asn Ser 

450 455 460 

Glu Gly Trp Gly Glu Phe His Val Asn Gly Gly Ser Val Ser lie Tyr 
465 470 475 480 

Val Gin Arg 



<210> 14 
<211>6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Substitution sequences 

<400> 14 
He Pro Thr His Ser Val 
1 5 

<210> 15 

<211>6 

<212>PRT 

<213> Artificial Sequence 
<220> 

<223> Substitution sequences 

<400> 15 
He Pro Thr His Gly Val 
1 5 

<210> 16 
<211>6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Substitution sequences 

<400> 16 
He Pro Gin Tyr Asn He 
1 5 



